
Supplementary Material
Understanding Invariance via Feedforward Inversion

of Discriminatively Trained Classifiers

1 Noise resampling

In Figures 1 and 2, we provide additional noise resampling results for both
robust and non-robust models. For each block of 9 images, the upper left is
the input to the classifier. The next 8 are the same logits with different noise
vectors fed into the generator.

2 Interpolations between logits

In Figures 3 and 4 and we interpolate between two logits of two vectors linearly.
We find robust models to give a smoother sequence.

3 Interpolations between noise vectors

In Figures 5 and 6 and we interpolate between two noise vectors linearly. We
find that the robust model has a smaller semantic difference between the two
endpoints.

4 Reconstructing Incorrectly Classified Images

In figures 7 and 8 we show additional examples for incorrectly classified samples.
We find that even for incorrectly classified samples, reconstructions are of high
quality.

5 Iterative Stability

We explore iterative stability of the model; if we pass the reconstructed sample
back through the classifier, how often does it predict the same class as the ground
truth image? The results are much different for the robust and non-robust
models. We take 500 samples from 50 classes of ImageNet for this experiment.
For the robust model; if the ground truth sample was correctly classified, the
reconstruction is classified identically as the ground truth 54% of the time. If the
ground truth was incorrectly classified, the reconstruction is classified identically

1



Figure 1: Additional noise resamplings for the robust ResNet-152 on randomly
chosen images from the ImageNet validation set.

as the ground truth 35% of the time. There is a substantial difference between
correctly classified samples, despite qualitative observations that reconstructions
are similarly good for both. The results for the non-robust model are 49.3%
and 29.9% respectively. The robust model is more stable, implying that the
inversion model is better at preserving features used for classification with the
robust model.

6 Analysis of scale and shift effects

In the main paper, we show that manipulating logits before they are input to
inversion model resulted in systematic changes; both scale and shift seemed
to encode brightness for the robust ResNet-152 model, while it didn’t have
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